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ALTERNATiVE CROP ROTATIONS IN THE SEMI-ARID CENTRAL GREAT PLAINS REGION HOWMUCH FALLOW? EVALUATING THE ECONOMICS

Merle F. Vigil. Maysoon Mikha, David C. Nielsen, Joe Benjamin, Francisco Calderon.Central (‘treat Plains Research Station. Akron. CO

Abstract

The traditional crop production system in the send-arid Central Great Plains Region (CGPR) of the U.S.A. is%s inter wheat (Trfticwn ae.ctivwn L.)-summer fallow (WF) or one crop every two years. This system is not along-term sustainable dryland system. It is conducive to soil degradation and provides minimal returns oninvestment in the CGPR. Recently, utilizing no-till and more intensive cropping, we have shown severalalternative rotations as superior to WF. Our objectives here are to evaluate several of these alternativerotations for economic yield, changes in soil quality, and economic returns. The economics returns to landlabor and capital of 7 alternative rotation sequences (established in 1991) is compared and we rrnort some ofthe effects of rotation intensity on changes in soil organic matter, soil aggregate stability. Specifically weevaluate how fir we can push the system to eliminate fallow. Grain yields were measured in each rotationover an 11-year period starting 4 years after rotation establishment (1994-2004). The grain yield data wasused to develop rules of thumb regarding long term average yields as affected by rotation sequence and thenan economic analysis of net returns to land labor and capital was generated for the 7 rotations. That analysisindicated the most favorable sequences were wheat-millet (Panicurn miliaciwn L.)-fallow (VMF) wheat-corn(Zea rnayc L)-millet-fIllow (WCMF) and wheat-millet (WM). The poorest performance was measured withWP and WCM. With respect to soil quality enhancement the best rotations were the continuously croppedWCM followed by WCMF and WCF and the poorest were with WF.

Materials and Methods

The experiment was established in 1990 with the first crop harvested in 199 lat the USDA-ARS Central GreatPlains Research Station in Akron, Colorado. Detailed descriptions of the experiment can be found inAnderson a al.1999 and in Nielsen et al. 2002. Akron is at 1420 in above sea level (40’ 09 ‘N, 103’ 09 W).The mean annual temperature is 9.2°C but ranges between —40°C to 43°C. The long-term annual precipitationfor the location is 420-mm but ranges between 240 and 670-mm. Most of the annual precipitation (82%)comes in the spring and summer. Winter precipitation is less than 18% of the total precipitation. Evaporativedemand is between 6 and 8 times the amount of precipitation. These climatic conditions help to explain howdry and difficult it is to fann in the CGPR. The first two rcplications of the experiment are established in aWeld silt-loam soil (fine smectic, mesic, Aridic, Argiustolls) the last replication grades into a Norca-ColbyComplex (fine, silty. mixed mesic Aridic Argiustolls-fine, silty, mixed (calcareous) mesic UsticTorrriorthents). The experiment includes 16 fixed crop rotations for which only 7 will be emphasized here.The 7 selected are those that over the years have been consistent performers economically some of whichhave soil enhancing benefits. All crop phases in a given rotation appear each year and all rotation sequencesand phases are replicated three timcs. All crops are planted no-till into previous years stubble except in theWF plots that are managed with conventional sweep tillage (VF-ct). Veeds in no-till fallow and betweencrops are controlled with standard herbicide rates and practices. This includes pre-plant applications ofatrazine for corn followed by in crop applications for late season broadleaf control with 2.4-0 and dicamba.Glyphosate or paraquat is used to control weeds just prior to planting or during fallow periods. Crops arelirtilirnd using regional university soil fertility recommendations based on soil tests. Grain and bioniass yieldis measured in each plot. To evaluate rotation sequence effects on yields and economies, we considered itmore correct to complete one cycle of the four-year rotations before making comparisons among thetreatments. And so, here we evaluate data collected in 1994 through 2004. All comparisons of the rotationyields are compared back to WF-nt. We felt that WE-nt was a fairer comparison than WF-ct which has alwaysyielded less than VF-nt. Yield comparisons are made with the rotations: wheat-coni-millet-fallos (WCMF),wheat-corn-fallow (WC9. wheat-millet-fallow (WMF), wheat-corn-sunflower (Ilelianthras annuus L.)-fallow(WCSF), heat-sunflower-fallow (WSF). wheat-corn-millet (WCM), wheat-millet (WM), WF-nt and WF-ct.For the economic analysis 7 rotations are evaluated these are: wheat-corn-millet-fallow (WCMF). wheat-corn-
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Rotarian 199$ 1995 1996 1997 1998 1999 2000 2001 2002 2003 2003 average

Wfl1MF ±8 -n -6±9 +8-99±5

WCF -6 ÷19 ±5 J3 +24 -3 +2 3 -3 +5 -15 +4

\\M1’ -s w ‘- -2 -2 -9 -7 -11 -8 s-u -5

WCSF -6 ±28 +2 -15 -37 -12 -54 -28 4 -25 41

44SF -21 -6 -37 -23 -40 -45 -29 -32 -27 -5 +18 -22
—-F-—
Wt’M -22 -18 -66 -40 -56 -63 -47 -45 -60 -1 -97 -47

\\1 -51 -34 -66 -512 -46 -68 -49 -37 -71 1 -85 -51
—— -—————-

—.. H——-—----•-—i--------——• —..-—--------—---—-—,—- —,--—-----—.----——.

WF-nt --- ---
--- I---- ----

----

4VF-ct -13 -17 -2.6 -38 -3 -25 -28 -ii -19 -12 -60 -23
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Table 2. Ten-year average yields (1994-2004) and net returns for corn, millet and wheat in seven ACR rotations at

Akron, Colorado. Commodity prices used in the calculations are the last 5-year avenges (2003-2008) of April corn at

$3.42’bu; January wheat at $5.52/bu wheat and November millet at $4.32 ‘ha. Values in parenthesis are the returns based

on the 10 veer average orices of $3.72 January wheat. $2.59 Anti! corn and $3.36 November millet (1994-2004).

I $U.S.R.eturns

Rotation Corn Proso millet j
Wheat 65 ha farm

—---- kg/ha —- S/farm

WMP 3012 1905 2960

WF — 2887 — 3090 8837(4960)

WMF 2186 2757 . 16363 (66$O)

WCM 2573 — 1906 - 1541 8173 (5133)

WM 2130 1480 I056(840)T
——

-

IL. 4.*_ .:.. ..p. p..;4 ji

WF-rzo-till 2892 8544(5540)

WP-ct(sweeps —
2018 4180 (2650)

LbP 0.54 0.35 O.0001*fl

• P>F This indicates statistical significance. Values smaller than 0.05 are considered statistically significant
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